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Project Objectives eIl

Objective | T T Sensors Use-fs laserdirect writing techniqueto fabricatedistributed
fiber temperaturesensorsstablein high-T (up to 900C) hydrogenenvironmentg5-cm
spatialresolution,acrosst meters)

Objective Il T H, Sensors High-T stablefunctionalnanematerialhigh-T stablesensory
materialsenablednultiplexedhydrogensensors

Objective Il T Packaging Unique sensor packaging enable direct, high-spatial
resolution,in-vivo measurementsf hydrogenandtemperatures

T2M T Works: Low-cost telecom gear enabled Optical Frequency Domain
Reflectomete(OFDR) sensoiinterrogatorthatwill triggerwide adaptatiorof this novel
sensotechnologyfor theindustry.



Team Members

University of Pittsburgh: Sensor fabrication, sensor testing, and interrogator
developments
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Reelto-reel oil-immersion fiber writing setup

Fast and continuous fabrication over 26m fibers
-fs (190fsi 5 ps), 800nm, 532nm, 355 nm outputs
Point-by-point writing (not phase mask!): flexible
Through coating sensor fabrications.




Task 1: H, Reslilience

Amplitude (dB)

A
Temperature > 700C, Hydrogen > 5%)

A Scattering amplitude increase in hydrogen.
A
A Stable at high temperatures.
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Hydrogen exposure decreases loss < 0.1dB/cmieaction fast < 10min,

The scattering change is permanent according to longterm tests.
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Fiber Core

System Vacuum = 2.66e-006
Date :5 Oct 2016

EHT= 150 kV Signal A= SE2
WD= 5.1 mm Mag= 30.00K X

Fiber Core

EHT= 150 kV Signal A= SE2
WD= 56 mm Mag= 30.00KX

Systemn Vacuum = 4.07e-006 P oy
Date :5 Oct 2016
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Spectral Shift Quality

Amplitude (dB)

Lenath (m)

Laser -induced Scattering and Spectral Shift Quality were recorded using OBR unit
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Task 1. Thermal Stability

Temperature (°C)
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Ultrafast laser irradiation
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No significant change of the amplitude in scattering frofC24 80QC

Spectral shift quality was evaluated with reference at@00
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SMF reduced to below 0.3 after 2 hours, while the enhanced fiber still around 0.8

Location of two heaters

Location of thermal coupler
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Longterm tests show that spectral shift quality of the fiber with enhanced scatter is above 0.7 after 2 v

Temperature measurements accuracy within 4C from 24C to 800C (thermocouple spec at 9C)
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Tested at SOFC 308m Interrogation Length EE%L
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